Use of acivicin in the determination of rate constants for turnover of rat renal gamma-glutamyltranspeptidase.
The specific enzymatic activity of renal gamma-glutamyltranspeptidase is decreased from control levels (0.86 unit-1 mg-1) to minimal values within 2 h postinjection of 100-g rats with acivicin, an irreversible inhibitor of the enzyme. The recovery of transpeptidase specific activity was followed from 2 to 24 h postinjection and the data were used to calculate the absolute rate constants for degradation (kd = 0.47 +/- 0.03 day-1) and synthesis (ks = 0.41 +/- 0.04 unit-1 mg-1 day-1). This corresponds to a half-life for the renal transpeptidase of 1.46 +/- 0.09 days and 99% recovery of the specific activity by 10 days postinjection. Recovery was followed for 14 days and closely approximates this theoretical curve. The data from control experiments designed to test for secondary effects of the drug, acivicin, show that neither the relative rate of synthesis nor apparent rate of degradation for either total protein or gamma-glutamyltranspeptidase is significantly altered by acivicin treatment of rats. The results also show that the acivicin-inhibited transpeptidase is not degraded differently than enzymatically active enzyme. The individual heterodimer subunits also exhibit similar apparent half-lives in both control and treated animals. Thus, recovery of renal gamma-glutamyltranspeptidase specific activity after acivicin treatment can be used in vivo to determine absolute values of ks and kd for this enzyme. These values have not been reported for any other constituent of the renal brush-border membrane.